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PROBLEM TO BE SOLVED: To obtain a splitting type conjugate yarn having excellent heat 
resistance and chemical resistance, splittable into fiber having <1 denier single fiber denier and 
a sheetlike material composed of the yarn. 

SOLUTION: This splitting type conjugate yarn has a crosssectional shape of yarn in which at 
least two kinds of polymers selected from a thermoplastic polyamide component comprising 60- 
100 mol % terephthalic acid unit and 60-100 mol.% aliphatic 1 .9-nonanediamine unit, a 
polyphenylene sulfide component and a polymethylpentene are bonded. The single fiber denier 
after splitting is <1 denier. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] . . j u • i 

[Claim 1] The assembled-die bicomponent fiber excellent in the thermal resistance and chemical 
resistance which are the assembled-dle bicomponent fiber which consists of at least two sorts 
of polymers chosen from the group which consists of the thermoplastic polyamide. the 
polyphenylene sulfide, and the poly methyl pentene which 60-100-mol% of a dicarboxylic acid 
unit becomes from an aromatic series dicarboxylic acid unit, and 60-100-mol% of a diamine unit 
becomes from an aliphatic series diamine unit, and are characterized by setting each single fiber 
denier after division to 1 or less dr. , . , j- u i- 

[Claim 2] The assembled-die bicomponent fiber according to claim 1 with which the dicartioxylic 
acid unit of a thermoplastic polyamide consists of a terephthalic-acid unit, and a diamine unit 
consists of a 1 and 9-nonane diamine unit. r i j 

[Claim 3] The assembled-die bicomponent fiber according to claim 1 whose mole ratios of 1 and 
9-nonane diamine unit, and the 2-methyl -1 and 8-octane diamine unit the dicarboxylic acid unrt 
of a thermoplastic polyamide consists of a terephthalic-acid unit, and a diamine unit consists of 
1 and 9-nonane diamine unit and 2-methyl -1. and a 8-octane diamine unit, and are 40:60-99:1. 
[Claim 4] The fiber sheet-like object characterized by consisting of an assembled-die 
bicomponent fiber of claim 1, and dividing this a part of fiber [ at least ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ^ r . u 

[Field of the Invention] This invention consists of at least two or more sorts of polymers chosen 
from specific haH^aromatic polyamide. potyphenylene sulfide, and the poly methyl pentene, and 
the single fiber denier after division is related with the assembied-die bicomponent fiber of 1 or 
less dr. The assembled-die bicomponent fiber of this invention is excellent in chemical 
resistance, such as acid resistance, alkali resistance, and organic solvent-proof nature, and 
excellent also in thermal resistance. Since fiber is divided and the sheet-iil<e object of the textile 
fabrics using this division nature fiber or a nonwoven fabric has become 1 or less dr. it has very 
precise structure and fits the air filter and the liquid filter. Moreover, it can be used also for a 
wiper, the heat-resistant Insulating paper, a separator, the canvas for paper making, fire- 
resistant interior material, resin reinforcing materials, and a rubber reinforcing agent 

[0002] , , . 

[Description of the Prior Art] The thing using low-grade polyolefines. such as polypropylene and 
polyethylene, as a filter excellent in chemical resistance is widely used from the former. Although 
polyolefine was excellent in acid resistance and alkali resistance, its thermal resistance was low 
and it was not able to be used for the application used under an elevated temperature like the 
bag filter which carries out uptake of the particle in smoke, then, aramids which were excellent in 
thermal resistance in the application used at an elevated temperature, such as poly para- 
phenylene terephthalamide and poly meta phenylene terephthalamide, — or textile fabrics and 
the nonwoven fabric which consist of polyarylate etc. were proposed as a filter. However, acid 
resistance of aramid was inadequate and alkali resistance of polyarylate was inadequate, the 
above-mentioned problem ~ receiving ~ the poly methyl pentene ~ or using as a filter the 
sheet-like object of the textile fabrics which consist of polyphenylene sulfide, or a nonwoven 
fabric is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] the poly methyl pentene — or the filter using the 
textile fabrics or the nonwoven fabric which consists of polyphenylene sulfide was what is 
excellent in chemical resistance and thermal resistance. However, the single fiber denier of the 
fiber was over Idr. and since the filter obtained was not precise, on a front face, it could not 
carry out uptake of the particle, and was not able to discard and use it repeatedly. The purpose 
of this invention is to offer the sheet-like object which consists of an assembled-die 
bicomponent fiber with which it has the outstanding thermal resistance and chemical resistance 
in view of the above problem, and a single fiber denier is divided into 1 or less dr. and this fiber. 
[0004] 

[Means for Solving the Problem] That is, this invention is an assembled-die bicomponent fiber 
which consists of at least two sorts of polymers chosen from the group which consists of the 
thermoplastic polyamide, the polyphenylene sulfide, and the poly methyl pentene which 60-100- 
mol% of a dicarboxylic acid unit becomes from an aromatic series dicarboxylic acid unit, and 60- 
100-mol% of a diamine unit becomes from an aliphatic series diamine unit, and is the assembled- 
die bicomponent fiber excellent in the thermal resistance and chemical resistance which be 
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characterized by setting flfe single fiber denier after division to I^Aess dr. 

[0005] If a sheet-like obje^s created from the assembled-die blcelRponent fiber of this 
configuration and division processing of this assembled-die bicomponent fiber is carried out. the 
precise sheet-like object which consists of super-thin fiber which is excellent in thermal 
resistance and chemical resistance can be offered. 

[0006] , 
[Embodiment of the Invention] Hereafter, this invention is explained concretely. The 
thermoplastic polyamide used for this invention consists of a dicarboxylic acid unit and a diamine 
unit substantially, as a dicarboxylic acid unit — a terephthalic-acid unit ~ more than 60 mol % - 

- containing — required — more than 75 mol % ~ containing ~ desirable — more than 90 mol 
% — containing is more desirable. When the content of a terephthalic-acid unit is less than [ 60 
mol % ]. since many physical properties, such as the alkali resistance of the fiber obtained, acid 
resistance, and reinforcement, fall, it is not desirable. 

[0007] As other dicarboxylic acid units other than a terephthalic-acid unit For example, malonic- 
acid. dimethyl malonic-acid. succinic-acid, 3. and 3-diethyl succinic acid, Glutaric-acid, 2. and 2- 
dlmethyl glutaric acid, an adipic acid, 2-methyl adipic acid. Aliphatic series dicarboxylic acid, such 
as a trimethyl adipic acid, a pimelic acid, an azelaic acid, a sebacic acid, and a suberic acid; 1. 3- 
cyclopentane dicarboxylic acid. Alicyclic dicarboxylic acid, such as 1 and 4-cyclohexane 
dicarboxylic acid: Isophthallc acid, 2. 6-naphthalene dicarboxylic acid, 2, 7-naphthalene 
dicarboxylic acid, 1. 4-naphthalene dicarboxylic acid. 1, 4-phenylene dioxy diacetate, A 1.3- 
phenylenedioxy diacetate, diphenic acid, 4. and 4'-0KISHIJI benzoic acid, diphenylmethane -4 
a„jj 4' — the unit guided from aromatic series dicarboxylic acid, such as - dicarboxylic acid, 
diphenylsulfone -4. and - dicarboxylic acid, and 4 '4. 4'-biphenyl dicarboxylic acid. — one sort — 
or two or more sorts can be included. It is desirable to include an aromatic series dicarboxylic 
acid unit also in the above-mentioned dicarboxylic acid unit from points, such as chemical 
resistance and thermal resistance. Furthermore, the multiple-valued carboxylic acid which has 
three or more functional groups, such as trimellitic acid, trimesic acid, and pyromellitic acid, can 
be included within limits which can fibrose. _ 
[0008] as a diamine unit — an aliphatic series diamine unit — more than 60 mol % ~ containing 

— required — more than 75 mol % — containing — desirable — more than 90 mol % — 
containing is more desirable. When the content of an aliphatic series diamine unit is less than 
[ 60 mol % ], the acid resistance of the fiber obtained, reinforcement, etc. fall. 

[0009] Although 1 and 9-nonane diamine is desirable as a diamine unit As other diamine units 
other than 1 and 9-nonane diamine unit For example, ethylenediamine, propylenediamine, 1 ,4- 
butanediamine, 1, 6-hexanediamine, 1. 8-octane diamine. 1. 10-Deccan diamine. 1. 12-dodecane 
diamine, the 2-methyl -1. 5-pentane diamine. The 3-methyl -1, 5-pentane diamine, 2 and 2, 4- 
trimethyl -1. 6-hexanediamine, 2, 4, and 4-trimethyl -1. 6-hexanediamine. the 2-methyl -1, 8- 
octane diamine. Aliphatic series diamines, such as the 5-methyl -1 and 9-nonane diamine: A 
cyclohexanediamine, Alicyclic diamines, such as methylcyclohexane diamine and isophorone 
diamine: P-phenylene diamine, m-phenylenediamine. xylylene diamine, xylene diamine. 4 and 4' — 
the unit guided from aromatic series diamines, such as - diaminodiphenyl sulfone, and - diamine 
diphenylmethane. 4, and 4 '4, 4'-diamino diphenyl ether, — - one sort — or two or more sorts can 
be included. 

[001 0] When a diamine unit contains other diamine units other than 1 and 9-nonane diamine unit, 
it is desirable that they are the 2-methyl 1 and 8-octane diamine unit in consideration of using 
the bicomponent fiber of this invention for the application required of thermal resistance, such 
as a battery separator, hydrolysis-proof nature, chemical resistance, etc. And when a diamine 
unit contains 1 and 9-nonane diamine unit and the 2-methyl -1, and 8-octane diamine unit 60- 
100-mol% of a diamine unit consists of 1 and 9-nonane diamine unit and 2-methyl -1, and a 8- 
octane diamine unit And it is desirable that the mole ratios of 1 and 9-nonane diamine unit, and 
the 2-methyl -1 and 8-octane diamine unit are 40:60-99:1, and it is still more desirable that it is 
70:30-95:5. 

[0011] Especially the manufacturing method of a thermoplastic polyamide is not restricted, but 
can use the manufacture approach of arbitration learned as an approach of manufacturing a 
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crystalline polyamide. Fo^»mple, a polymerization is possible by^^oaches, such as a solution 
polymerization method wfiSh uses acid chloride and diamine as a rSWrnaterial or interfacial 
polymerization, a melting polymerization method which uses dicarboxylic acid and diamine as a 
raw material, a solid-state-polymerization method, and a melting extruder polymerization method 

[0012] The polyphenylene sulfide (it may be called PPS for short) used for this invention has a 
bridge formation mold and a linear mold. Although the polyphenylene sulfide of a bridge formation 
mold can also be used, since a bridge may be constructed into silk manufacture, it is desirable to 
use a linear mold. Moreover, since damage on a mouthpiece is intense when spinning of PPS is 
carried out with the mouthpiece of the usual quality of the material, it is desirable to use the 
quality of the materials (for example, thing which carried out quenching processing of SUS420) 
excellent in corrosion resistance. 

[0013] The poly methyl pentenes (it may be called PMP for short) used for this invention are the 
Polly 4 methyl pentene -1 and its copolymer. As a copolymer, 4-methyl pentene -1, ethylene, a 
propylene, butene-1. a hexene -1. octene -1. decene -1 and tetra-decene -1, and one or more 
sorts of octadecene-1 grades are copolymerized. 

[001 4] The division nature of an assembled-die bicomponent fiber is influenced by the adhesive 
property resulting from the difference of the solubility parameter between polymers, or the 
swelling difference resulting from the difference of moisture absorption. For example, if the value 
of a solubility parameter is too near, the interface between polymers cannot paste up and it 
cannot be made an assembled-die bicomponent fiber. Conversely, if the difference of a solubility 
parameter is too large, fiber will be divided that the interface between polymers tends to peel, 
and in performing crimp and carding processing and making a nonwoven fabric, process 
permeability will worsen. It is better for dividing at a temporary twist process and making it 
textile fabrics after silk manufacture, in making it textile fabrics to enlarge the difference of a 
solubility parameter so that it may be divided easily many in this case. What is necessary is just 
to choose a polymer for the purpose to be used in consideration of [ having required division 
nature suitably ] the value of a solubility parameter. In addition, in this invention, as a 
combination of the polymer compounded, if there is no problem in the above division nature, 
even if it is the combination of polymers of the same kind. i.e.. the thermoplastic polyamides 
which differ in the chemical structure, it will not interfere. 

[0015] Although the compound gestalt in the fiber cross section of the assembled-die 
bicomponent fiber which consists of combination of two or more sorts of polymers of the 
arbitration of a thermoplastic polyamide. polyphenylene sulfide, and the poly methyl pentene used 
for this invention will not be limited after silk manufacture especially if it is fiber of the cross- 
section gestalt which can be divided, many lamination mold bicomponent fibers with which the 
single fiber cross-section configuration after division combined a wedge action die, tabular (the 
shape of a strip of paper), or these are used, for example. 

[0016] Although a single fiber denier is used by division processing as an aggregate of the super- 
thin fiber of 1 or less dr, since fiber is too thick when a single fiber denier exceeds Idr. and 
using, for example as a filter, the assembled-die bicomponent fiber of this invention cannot do a 
precise sheet-like object, and it cannot be used for it on a filter front face, being unable to can^ 
out uptake of the particle and discarding it. Therefore, blinding cannot be started immediately 
and it cannot be used by prolonged continuation. Moreover, the nonwoven fabric which consists 
of a single fiber beyond Idr. for example cannot obtain the sheet which has sufficient conditions 
and reinforcement also by stream interlacement by needle punch, either. 

[0017] The fiber which has the thermal resistance which was excellent in this invention means 
the fiber whose melting point is 220 degrees C or more. The melting point of fiber can be easily 
known using DSC. When the melting point of fiber is used at an elevated temperature like 
recovery of soot, a less than 220-degree C thing has inadequate thermal resistance, and cannot 
be used. 

[0018] The chemical resistance in this invention means alkali resistance, acid resistance, anti- 
oxidation degradation nature, and solvent resistance, and if powerful retention is 80% or more, it 
can be equal to use of an industrial use filter, a wiper, etc. enough. 
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[0019] The gestalten of li(^^eet-like object which divides the as^^led-die bicomponent fiber 
of this invention, and is oWained may be textile fabrics, may be a nSflwoven fabric, or may 
combine these again. What is necessary is just to carry out weaving by the approach of making 
the usual textile fabrics using the fiber divided having applied the temporary twist after silk 
manufacture, in making textile fabrics as a continuous glass fiber filament Especially a weaving 
machine is not limited. Although there are a thing containing carding called dry type or an air lei 
and a thing which consists of a paper-making method called wet in the manufacturing method of 
the nonwoven fabric which uses a staple fiber, the sheet-like object of this invention can be 
manufactured by any approach. For the Webb formation of a dry-type staple fiber nonwoven 
fabric. Webb can be built using a roller card, a random card, a webber, etc. Although a cloth 
form-izing [ fiber / the fiber in Webb is mechanically interlaced by needle punch stream 
interiacement or its combination, etc. and ], since a homogeneous sheet will be formed if an 
assembled-die bicomponent fiber is divided at this interlaced process, it is desirable. The sheet 
which divided and interlaced fiber by stream interlacement after carrying out paper making is 
desirable especially when making a thin filter, since conditions are good and reinforcement's are 
high. Even if the sheet interlaced by needle punch or stream interlacement remains as it is. it 
can be used, but in order to raise reinforcement, bonding may be carried out by heat adhesion. 
What is necessary is just to carry out heat adhesion of the bonding using a calender, hot blast, a 
supersonic wave, etc. that what is necessary is just to use the fiber after the division which 
consists of a polymer with the low melting point as binder fiber, when a melting point difference 
is in the polymer which constitutes an assembled-die bicomponent fiber. 
[0020] 

[Example] Although an example is given and this invention is explained concretely hereafter, this 
invention is not restricted at all by these. In addition, in the following examples, the physical 
properties of an assembled-die bicomponent fiber and a sheet-like object, chemical resistance, 
etc. were measured by the following approaches, and were evaluated. 
[0021] - The endoergic peak was made Into the melting point using the melting point DSC 
(METORA: TA3000) of fiber. . 

- chemical resistance — the fiber rolled lOg in the shape of skein between predetermined 
temperature and time amount was immersed into the predetermined chemical as follows, the 
strength before and behind processing was measured, and the retention (%) estimated. 

** Acid sex: — 4x70 degrees-C xlOOh alkali resistance [ of -10%HCIx70 degree-CxIO h.10% 
H2SOs ]: — 3x70 degrees-C x24h anti-oxidation degradation nature [ of -10%NaOHx70 degree- 
Cx60 h.28% NH ]: ~ 5%KMnO4:30%KOH= — 250 cc : 50 cc 50 degree-CxIh solvent resistance: 
Toluene x90-degree-Cx1 hr and basis weight JIS According to P8124, the obtained sample sheet 
was cut off on 10cm square, the weight W was measured with the electronic balance (METORA: 
AE1 60). and the basis weight (g/m2) was calculated by W/0.01 . 

- strength and breaking length JIS the test piece which cut down the sample sheet according to 
P81 13 in width of face of 15mm, and die length of 250mm — using — being powerful (kg / 15cm) 

- it measured and asked for breaking length (km). 

[0022] The nitrogen purge of example 1 terephthalic acid (19.5 mols), 1, 9-nonane diamine (10.0 
mols), the 2-methyl -1, 8-oak tongue diamine (10.0 mols), a benzoic acid (1.0 mols). sodium 
hypophosphite monohydrate (it is 0.1 % of the weight to a raw material), and the 2.21. of distilled 
water was put in and carried out to the autoclave of 201. of content volume. It stirred for 30 
minutes at 100 degrees C. and the temperature up of the internal temperature was carried out 
to 210 degrees C over 2 hours. At this time, the pressure up of the autoclave was can-ied out to 
22kg/cm2. A temperature up is carried out to 230 degrees C. and it was made to react after that 
for 2 hours, after continuing a reaction then for 1 hour, keeping temperature at 230 degrees C. 
extracting a steam gradually, and keeping a pressure at 22kg/cm2. Next, under 100 degrees C 
and reduced pressure, it dried for 12 hours and this which lowered ** to 10kg/cm2 over 30 
minutes, was made to react for further 1 hour, and obtained the prepolymer was ground to the 
magnitude of 2mm or less. The polyamide (9MT is called) was obtained by carrying out solid 
state polymerization of this under 230 degrees C and O.lmmHg for 10 hours. Spinning of the 
bicomponent fiber of discharge and the multilayer lamination mold of 1 1 division was carried out 
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[ polyphenylene sulfide C^^p 



FO TRON E2481-50) ] fq^^olyamide and 

o^^T using two sets of 



Industries: 

polyphenylene sulfide to tR^btained polyamide at a weight rate o^ 
extruders from the compound nozzle of melting extrusion, and 0.2mm phix24 holes. 
Subsequently, water bath extension processing was performed by the extension temperature of 
95 degrees C. and 2.5 times as many draw magnification as this, and the tow of the assembled- 
die bicomponent fiber of single fiber denier abbreviation 3dr before division was obtained. The 
physical properties of fiber and chemical resistance which were obtained are shown in Table 1. 
Moreover, the mimetic diagram of the cross-section configuration of the obtained fiber is shown 
in drawing 1 . 
[0023] 
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[0024] As a raw material of example 2 polyamide. the polyamide (9T are called) was obtained like 
the example 1 except using a terephthalic acid (19.4 mols). 1, 9-nonane diamine (20.0 mols). a 
benzoic acid (1.2 mols). sodium hypophosphite monohydrate (it being 0.1 % of the weight to a raw 
material), and 2.21. of distilled water. Using the obtained polyamide. spinning was carried out at 
340 degrees C like the example 1, and the tow of an assembled-die bicomponent fiber was 
obtained. The physical properties of fiber and chemical resistance which were obtained are 

shown in Table 1. ,x . . i. j 

[0025] As a raw material of example 3 polyamide, a 2159.8 g (13. zero mol) terephthalic acid. 
830.7g (5.0 mols) of isophthalic acid. 292.3g (2.0 mols) of adipic acids. The polyamide (66IT is 
called) was obtained like the example 1 except using 1 . 2324.2 g (20. zero mol) 6-hexanediamine, 
a 24.43 g (0.2 mols) benzoic acid. 6.5g of sodium hypophosphite monohydrates, and 61. of distilled 
water. The tow of an assembled-die bicomponent fiber was obtained like the example 1 using the 
obtained polyamide. The physical properties of fiber and chemical resistance which were 
obtained are shown in Table 1 . 

[0026] The assembled-die bicomponent fiber was obtained like the example 2 except having 
used the polyamide (GMT) used in the example 1 instead of the polyphenylene sulfide used in the 
example 4 example 2. The physical properties of fiber and chemical resistance which were 
obtained are shown in Table 1 . , 
[0027] The assembled-die bicomponent fiber was obtained like the example 1 except having 
used the poly methyl pentene (Mitsui Chemicals: DX820) instead of the polyphenylene sulfide 
used in the example 5 example 1. The physical properties of fiber and chemical resistance which 
were obtained are shown in Table 1 . 

[0028] The assembled-die bicomponent fiber was obtained like the example 1 except having 
used the poly methyl pentene (Mitsui Chemicals: DX820) instead of the polyamide used in the 
example 6 example 1. The physical properties of fiber and chemical resistance which were 
obtained are shown in Table 1. , j 

[0029] The assembled-die bicomponent fiber was made like the example 1 using the polyamide 
(Ube Industries: call UBE nylon 6 and PA6) of marketing which a diamine unit and a dicarboxylic 
acid unit become from the same aliphatic series (epsilon caprolactam) instead of the polyamide 
of example of comparison 1 example 1 . When the chemical resistance of the obtained fiber was 
investigated, although excelled in alkali resistance, alkali resistance was low and inadequate 
(refer to Table 2). 
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[0031] The assembled-die bicomponent fiber was made like the example 1 using the polyamide 
(Ube Industries: call UBE Nylon 66 and PA66) of marketing which a diamine unit and a 
dicarboxylic acid unit become from aliphatic series diamine (hexamethylenedlamine) and aliphatic 
series dicarboxylic acid (adipic acid) instead of the polyamide of example of comparison 2 
example 1 . Although the obtained assembled-die bicomponent fiber was excellent in alkali 
resistance, alkali resistance was low and was inadequate (refer to Table 2). [ of the bicomponent 
fiber ] 

[0032] The assembled-die bicomponent fiber was manufactured completely like the example 1 
using the polyamide (Mitsubishi Gas Chemical: call MX nylon 6007 and MX) of marketing which a 
diamine unit and a dicarboxylic acid unit become from aromatic series diamine (meta-xylylene 
diamine) and aliphatic series dicarboxylic acid (adipic acid) instead of the polyamide of example 
of comparison 3 example 1 . Although the obtained assembled-die bicomponent fiber was 
excellent in alkali resistance, anti-oxidation degradation nature was low inadequate (refer to 

Table 2). , . . «n« h j\ 

[0033] polypropylene (grand polymer ~ grand polypropylene S106 ~ LA and PP are called; was 
used instead of the polyamide of example of comparison 4 example 1 . and the assembled-die 
bicomponent fiber was manufactured completely like the example 1. Although the obtained 
assembled-die bicomponent fiber was excellent in chemical resistance, its thermal resistance 
was low inadequate (refer to Table 2). x • j 

[0034] Polyethylene (Japan Polychem: call the nova techs LD, LC500, and PE) was used instead 
of the polyamide of example of comparison 5 example 1. and the assembled-die bicomponent 
fiber was manufactured completely like the example 1. Thermal resistance was also low and the 
obtained assembled-die bicomponent fiber had Inadequate toluene-proof nature low again (refer 

to Table 2). 

[0035] The assembled-die bicomponent fiber was manufactured completely like the example 1 
except having used the commercial polyamide (Ube Industries: calling UBE nylon 6 and PA6) 
instead of the polyphenylene sulfide of example of comparison 6 example 1. Although the 
obtained assembled-die bicomponent fiber was excellent in alkali resistance, acid resistance was 
low and was inadequate (refer to Table 2). 

[0036] The assembled-die bicomponent fiber was manufactured completely like the example 1 
except having used the commercial polyamide (Ube Industries: calling UBE nylon 6 and PA6) 
instead of polyamide 9MT of example of comparison 7 example 5. Although the obtained 
assembled-die bicomponent fiber was excellent in alkali resistance, acid resistance was low and 
was inadequate (refer to Table 2). u ■ j • u 

[0037] The 20 number abbreviation of crimps / 25mm crimp was given to the tow obtained in the 
seven to example 9 examples 1. 6, and 7, and it cut into 51mm, and was made the shape of 
cotton. This cotton was made into the shape of Webb using the roller card, and stream 
interlacement was carried out and it considered as the sheet-like object of superintendent 
officer about 70 g/m2. The physical properties of this sheet-like object were investigated and it 
was shown in Table 3. 
[0038] 
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[0039] Spinning of the polyamide (9MT) used in the example of comparison 8 example 1 was 
carried out at 310 degrees C using the nozzle of 0.2mmx24 hole. Subsequently, water bath 
extension processing was performed by the extension temperature of 95 degrees C. and 2.5 
times as many draw magnification as this, and the tow of single fiber denier abbreviation 3dr was 
obtained. The 20 number abbreviation of crimps / 25mm crimp was given to the obtained tow. 
and it cut into 51mm. and was made the shape of cotton. This cotton was made into the shape 
of Webb using the roller card, and stream interlacement was carried out and it considered as the 
sheet-like object of superintendent officer about 70 g/m2. The physical properties of this sheet- 
like object were investigated and it was shown in Table 3. 

[0040] The sheet-like object was obtained like the example 8 of a comparison except having 
used the polyphenylene sulfide used in the example 1 instead of the polyamide used in the 
example 8 of example of comparison 9 comparison (refer to Table 3). 

[0041] The sheet-like object was obtained like the example 8 of a comparison except having 
used the poly methyl pentene used in the example 5 instead of the polyamide used in the 
example 8 of example of comparison 10 comparison (refer to Table 3). Although the sheet of the 
examples 8-10 of a comparison is considered because the path of a single fiber is thick, since its 
tangle by interlacement is inadequate as compared with the sheet of examples 7-9. sufficient 

strength is not acquired. . . r i*» • 

[0042] The cotton obtained in the example 10 example 7 was made into the shape of Webb using 
the roller card, it interiaced by needle punch, and the sheet-like object of superintendent officer 
about 500 g/m2 was obtained. The physical properties of this sheet-like object were investigated 
and it was shown in Table 4. 
[0043] 
Table 4] 
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[0044] The tow of single fiber denier 3dr before the division obtained in the example 1 1 example 
7 was cut into 5mm, and the cut fiber was obtained. It was made the sheet-like object with the 
wet method using this cut fiber, stream interlacement performed division processing and 
interlaced processing further, and the sheet-like object of superintendent officer about 70 g/m2 
was obtained. The physical properties of the obtained sheet were shown in Table 4. 
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[0045] The sheetHike ol^^was completely similarly obtained ex^^the cross section having 
• used the compound nozz^^f the Orange mold instead of the compWnd nozzle of the lamination 
mold used in the example 1 2 example 1 1 . The mimetic diagram of the cross-section 
configuration of the obtained fiber is shown in drawing 2 . The physical properties of the obtained 
sheet-like object were shown in Table 4. 
[0046] 

[Effect of the Invention] This invention consists of at least two or more sorts of polymers 
chosen from specific half-aromatic polyamide, polyphenylene sulfide, and the poly methyl 
pentene, since the single fiber denier after division is the assembled-die bicomponent fiber of 1 
or less dr. it is excellent in chemical resistance, such as acid resistance, alkali resistance, and 
organic solvent-proof nature, and it is excellent also in thermal resistance. Since fiber is divided 
and the textile fabrics and the nonwoven fabric using this division nature fiber are set to 1 or 
less dr. they can be used for a precise filter. Moreover, it can be used also for a wiper, a 
separator, and the canvas for paper making. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 

[Field of the Invention] This invention consists of at least two or more sorts of polymers chosen 
from specific half^aromatic polyamide. polyphenylene sulfide, and the poly methyl pentene. and 
the single fiber denier after division is related with the assembled-die bicomponent fiber of 1 or 
less dr. The assembled-die bicomponent fiber of this invention is excellent in chemical 
resistance, such as acid resistance, alkali resistance, and organic solvent-proof nature, and 
excellent also in thermal resistance. Since fiber is divided and the sheet-like object of the textile 
fabrics using this division nature fiber or a nonwoven fabric has become 1 or less dr. it has very 
precise structure and fits the air filter and the liquid filter. Moreover, it can be used also for a 
wiper, the heat-resistant insulating paper, a separator, the canvas for paper making, fire- 
resistant interior material, resin reinforcing materials, and a rubber reinforcing agent 
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3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] The thing using low-grade polyolefines. such as polypropylene and 
polyethylene, as a filter excellent in chemical resistance is widely used from the former. Although 
polyolefine was excellent in acid resistance and alkali resistance, its thermal resistance was low 
and it was not able to be used for the application used under an elevated temperature like the 
bag filter which carries out uptake of the particle in smoke, then, aramids which were excellent in 
thermal resistance in the application used at an elevated temperature, such as poly para- 
phenylene terephthalamide and poly meta phenylene terephthalamide. — or textile fabrics and 
the nonwoven fabric which consist of polyarylate etc. were proposed as a filter. However, acid 
resistance of aramid was inadequate and alkali resistance of polyarylate was inadequate, the 
above-mentioned problem — receiving — the poly methyl pentene — or using as a filter the 
sheet-like object of the textile fabrics which consist of polyphenylene sulfide, or a nonwoven 
fabric is proposed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] This invention consists of at least two or more sorts of polymers 
chosen from specific half^aromatic polyamide, polyphenylene sulfide, and the poly methyl 
pentene. since the single fiber denier after division is the assembled-die bicomponent fiber of 1 
or less dr. it is excellent in chemical resistance, such as acid resistance, alkali resistance, and 
organic solvent-proof nature, and it is excellent also in thermal resistance. Since fiber is divided 
and the textile fabrics and the nonwoven fabric using this division nature fiber are set to 1 or 
less dr, they can be used for a precise filter. Moreover, it can be used also for a wiper, a 
separator, and the canvas for paper making. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] the poly methyl pentene — or the filter using the 
textile fabrics or the nonwoven fabric which consists of polyphenylene sulfide was what is 
excellent in chemical resistance and thermal resistance. However, the single fiber denier of the 
fiber was over Idr, and since the filter obtained was not precise, on a front face, it could not 
carry out uptake of the particle, and was not able to discard and use it repeatedly. The purpose 
of this invention is to offer the sheet-like object which consists of an assembled-die 
bicomponent fiber with which it has the outstanding thermal resistance and chemical resistance 
in view of the above problem, and a single fiber denier is divided into 1 or less dr, and this fiber. 
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MEANS 



[Means for Solving the Problem] That Is. this invention is an assembled-die bicomponent fiber 
which consists of at least two sorts of polymers chosen from the group which consists of the 
thermoplastic polyamide. the polyphenylene sulfide, and the poly methyl pentene which 60-100- 
mol% of a dicarboxylic acid unit becomes from an aromatic series dicarboxylic acid unit. an<> 60- 
100-mol% of a diamine unit becomes fi-om an aliphatic series diamine unit, and is the assembled 
die bicomponent fiber excellent in the thermal resistance and chemical resistance which be 
characterized by setting each single fiber denier after division to 1 or less dr. 
[0005] If a sheet-like object is created from the assembled-die bicomponent fiber of tJiis 
configuration and division processing of this assembled-die bicomponent fiber is carried out, the 
precise sheet-like object which consists of super-thin fiber which is excellent in thermal 
resistance and chemical resistance can be offered. 

t0006] . . ^ . , Tu 

[Embodiment of the Invention] Hereafter, this invention is explained concretely. I he 
thermoplastic polyamide used for this invention consists of a dicarboxylic acid unit and a diamine 
unit substantially, as a dicarboxylic acid unit ~ a terephthaltc-acid unit — more than 60 mol % - 

- containing ~ required — more than 75 mol % ~ containing ~ desirable — more than 90 mol 
% — containing is more desirable. When the content of a terephthalic-acid unit is less than L 60 
mol % ]. since many physical properties, such as the alkali resistance of the fiber obtained, acid 
resistance, and reinforcement, fall, it is not desirable. ^ 
[0007] As other dicarboxylic acid units other than a terephthalic-acid unit For example, malonic 
acid, dimethyl malonic-acid. succinic-acid. 3. and 3-diethyl succinic acid. Glutaric-acid. 2. and 2 
dimethyl glutaric acid, an adipic acid. 2-methyl adipic acid. Aliphatic series dicarboxylic acid such 
as a trimethyl adipic acid, a pimelic acid, an azelaic acid, a sebacic acid, and a suberic acid; 1 . 3 
cyclopentane dicarboxylic acid. Alicyclic dicarboxylic acid, such as 1 and 4-cyclohexane 
dicarboxylic acid: Isophthalic acid. 2. 6-naphthalene dicarboxylic acid. 2. 7-naphthalene 
dicarboxylic acid. 1. 4-naphthalene dicarboxylic acid. 1 . 4-phenylene dioxy diacetate. A '.3- 
phenylenedioxy diacetate. diphenic acid. 4. and 4'-0KlSHIJI benzoic acid, diphenylmethane -4 
and 4' — the unit guided from aromatic series dicarboxylic acid, such as - dicarboxylic acid, 
diphenylsulfone -4. and - dicarboxylic acid, and 4 '4. 4'-biphenyl dicarboxylic acid. ~ one sort — 
or two or more sorts can be included. It is desirable to include an aromatic series dicarboxylic 
acid unit also in the above-mentioned dicarisoxylic acid unit from points, such as chemical 
resistance and thermal resistance. Furthermore, the multiple-valued carboxylic acid which has 
three or more functional groups, such as trimellitic acid, trimesic acid, and pyromellitic acid, can 
be included within limits which can fibrose. . . 
[0008] as a diamine unit — an aliphatic series diamine unit — more than 60 mol % ~ containing 

— required — more than 75 mol % ~ containing ~ desirable ~ more than 90 mol % ~ 
containing is more desirable. When the content of an aliphatic series diamine unit is less than 
[ 60 mol % ]. the acid resistance of the fiber obtained, reinforcement, etc. fall. 

[0009] Although 1 and 9-nonane diamine is desirable as a diamine unit As other diamine units 
other than 1 and 9-nonane diamine unit For example, ethylenediamine. propylenediamine. 1.4- 
butanediamine. 1. 6-hexanediamine. 1 . 8-octane diamine. 1. 10-Deccan diamine. 1. 12-dodecane 
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diamine, the 2-methyl -i jfcentane diamine. The 3-methyl -1. 5-^^ne diamine, 2 and 2. 4- 
trimethyl -1, 6-hexanediarflfne, 2. 4. and 4-trimethyl -1, 6-hexanediWne. the 2-methyl -1. 8- 
octane diamine. Aliphatic series diamines, such as the 5-methyl -1 and 9-nonane diamine; A 
cyclohexanediamine. Alicyclic diamines, such as methylcyclohexane diamine and isophorone 
diamine: P-phenylene diamine, m-phenylenediamine. xylylene diamine, xylene diamine. 4 and 4' — 
the unit guided from aromatic series diamines, such as - diaminodiphenyl sulfone, and - diamine 
diphenylmethane, 4, and 4 '4. 4'-diamino diphenyl ether. — one sort — or two or more sorts can 

be included. ... 
[0010] When a diamine unit contains other diamine units other than 1 and 9-nonane diamine unit, 
it is desirable that they are the 2-methyl 1 and 8-octane diamine unit in consideration of using 
the bicomponent fiber of this invention for the application required of thermal resistance, such 
as a battery separator, hydrolysis-proof nature, chemical resistance, etc. And when a diamine 
unit contains 1 and 9-nonane diamine unit and the 2-methyl -1. and 8-octane diamine unit 60- 
100-mol% of a diamine unit consists of 1 and 9-nonane diamine unit and 2-methyl -1, and a 8- 
octane diamine unit And it is desirable that the mole ratios of 1 and 9-nonane diamine unit, and 
the 2-methyl -1 and 8-octane diamine unit are 40:60-99:1, and it is still more desirable that it is 

70:30-95:5. . . . ^ j u * 

[001 1] Especially the manufacturing method of a thermoplastic polyamide is not restricted, but 
can use the manufacture approach of arbitration learned as an approach of manufacturing a 
crystalline polyamide. For example, a polymerization is possible by approaches, such as a solution 
polymerization method which uses acid chloride and diamine as a raw material or interfacial 
polymerization, a melting polymerization method which uses dicarboxylic acid and diamine as a 
raw material, a solid-state-polymerization method, and a melting extruder polymerization method 

[0012] The polyphenylene sulfide (it may be called PPS for short) used for this invention has a 
bridge formation mold and a linear mold. Although the polyphenylene sulfide of a bridge formation 
mold can also be used, since a bridge may be constructed into silk manufacture, it is desirable to 
use a linear mold. Moreover, since damage on a mouthpiece is intense when spinning of PPS is 
carried out with the mouthpiece of the usual quality of the material, it is desirable to use the 
quality of the materials (for example, thing which carried out quenching processing of SUS420) 
excellent in corrosion resistance. 

[0013] The poly methyl pentenes (it may be called PMP for short) used for this invention are the 
Polly 4 methyl pentene -1 and its copolymer. As a copolymer. 4-methyl pentene -1. ethylene, a 
propylene, butene-1. a hexene -1. octene -1. decene -1 and tetra-decene -1. and one or more 
sorts of octadecene-1 grades are copolymerized. 

[0014] The division nature of an assembled-die bicomponent fiber is influenced by the adhesive 
property resulting from the difference of the solubility parameter between polymers, or the 
swelling difference resulting from the difference of moisture absorption. For example, if the value 
of a solubility parameter is too near, the interface between polymers cannot paste up and it 
cannot be made an assembled-die bicomponent fiber. Conversely, if the difference of a solubility 
parameter is too large, fiber will be divided that the interface between polymers tends to peel, 
and in performing crimp and carding processing and making a nonwoven fabric, process 
permeability will worsen. It is better for dividing at a temporary twist process and making it 
textile fabrics after silk manufacture, in making it textile fabrics to enlarge the difference of a 
solubility parameter so that it may be divided easily many in this case. What is necessary is just 
to choose a polymer for the purpose to be used in consideration of [ having required division 
nature suitably ] the value of a solubility parameter. In addition, in this invention, as a 
combination of the polymer compounded, if there is no problem in the above division nature, 
even if it is the combination of polymers of the same kind. I.e., the thermoplastic polyamides 
which differ in the chemical structure, it will not interfere. 

[001 5] Although the compound gestalt in the fiber cross section of the assembled-die 
bicomponent fiber which consists of combination of two or more sorts of polymers of the 
arbitration of a thermoplastic polyamide, polyphenylene sulfide, and the poly methyl pentene used 
for this invention will not be limited after silk manufacture especially if it is fiber of the cross- 
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section gestalt which car^Mivided. many lamination mold bicomp^^t fibers with which the 
single fiber cross-sectioi^Kifiguration after division combined a wRle action die, tabular (the 
shape of a strip of paper), or these are used, for example. 

[0016] Although a single fiber denier is used by division processing as an aggregate of the super- 
thin fiber of 1 or less dr, since fiber is too thick when a single fiber denier exceeds 1 dr, and 
using, for example as a filter, the assembled-dle bicomponent fiber of this invention cannot do a 
precise sheet-like object, and it cannot be used for it on a filter front face, being unable to canv 
out uptake of the particle and discarding it Therefore, blinding cannot be started immediately 
and it cannot be used by prolonged continuation. Moreover, the nonwoven fabric which consists 
of a single fiber beyond 1 dr. for example cannot obtain the sheet which has sufficient conditions 
and reinforcement also by stream interlacement by needle punch, either. 
[0017] The fiber which has the thermal resistance which was excellent in this invention means 
the fiber whose melting point is 220 degrees C or more. The melting point of fiber can be easily 
known using DSC. When the melting point of fiber is used at an elevated temperature like 
recovery of soot, a less than 220-degree C thing has inadequate thermal resistance, and cannot 
be used. 

[001 8] The chemical resistance in this invention means alkali resistance, acid resistance, anti- 
oxidation degradation nature, and solvent resistance, and if powerful retention is 80% or more, it 
can be equal to use of an industrial use filter, a wiper, etc. enough. 

[001 9] The gestalten of the sheet-like object which divides the assembled-die bicomponent fiber 
of this invention, and is obtained may be textile fabrics, may be a nonwoven fabric, or may 
combine these again. What is necessary is just to carry out weaving by the approach of making 
the usual textile fabrics using the fiber divided having applied the temporary twist after silk 
manufacture, in making textile fabrics as a continuous glass fiber filament. Especially a weaving 
machine is not limited. Although there are a thing containing carding called dry type or an air lei 
and a thing which consists of a paper-making method called wet in the manufacturing method of 
the nonwoven fabric which uses a staple fiber, the sheet-like object of this invention can be 
manufactured by any approach. For the Webb formation of a dry-type staple fiber nonwoven 
fabric, Webb can be built using a roller card, a random card, a webber, etc. Although a cloth 
form-izing [ fiber / the fiber in Webb is mechanically interlaced by needle punch stream 
interlacement or its combination, etc. and ]. since a homogeneous sheet will be formed if an 
assembled-die bicomponent fiber is divided at this interlaced process, it is desirable. The sheet 
which divided and interlaced fiber by stream interlacement after carrying out paper making is 
desirable especially when making a thin filter, since conditions are good and reinforcement's are 
high. Even if the sheet interlaced by needle punch or stream Interlacement remains as it is. it 
can be used, but in order to raise reinforcement, bonding may be carried out by heat adhesion. 
What is necessary is just to carry out heat adhesion of the bonding using a calender, hot blast a 
supersonic wave. etc. that what is necessary is just to use the fiber after the division which 
consists of a polymer with the low melting point as binder fiber, when a melting point difference 
is in the polymer which constitutes an assembled-die bicomponent fiber. 
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EXAMPLE ^ 

[Example] Although an example is given and this invention is explained concretely hereafter, this 
invention is not restricted at all by these. In addition, in the following examples, the physical 
properties of an assembled-die bicomponent fiber and a sheet-like object, chemical resistance, 
etc. were measured by the following approaches, and were evaluated. 
[0021] - The endoergic peak was made into the melting point using the melting point DSC 
(METORA: TA3000) of fiber. 

- chemical resistance — the fiber rolled lOg in the shape of skein between predetermined 
temperature and time amount was immersed into the predetermined chemical as follows, the 
strength before and behind processing was measured, and the retention (%) estimated 

♦* Acid sex: — 4x70 degrees-C xlOOh alkali resistance [ of -10%HCIx70 degree-CxIO h.10% 
H2SOs ]: — 3x70 degrees-C x24h anti-oxidation degradation nature [ of -10%NaOHx70 degree- 
Cx60 h.28% NH ]: — 5%KMnO4:30%KOH= — 250 cc : 50 cc 50 degree-CxIh solvent resistance: 
Toluene x90-degree-Cx1hr and basis weight JIS According to P8124. the obtained sample sheet 
was cut off on 10cm square, the weight W was measured with the electronic balance (METORA: 
AE1 60), and the basis weight (g/m2) was calculated by W/0.01 . 

- strength and breaking length JIS the test piece which cut down the sample sheet according to 
P81 13 in width of face of 15mm. and die length of 250mm — using — being powerful (kg / 15cm) 

- it measured and asked for breaking length (km). 

[0022] The nitrogen purge of example 1 terephthalic acid (19.5 mols), 1. 9-nonane diamine (10.0 
mols). the 2-methyl -1, 8-oak tongue diamine (10.0 mols). a benzoic acid (1.0 mols). sodium 
hypophosphite monohydrate (it is 0.1 % of the weight to a raw material), and the 2.21. of distilled 
water was put in and carried out to the autoclave of 201. of content volume. It stirred for 30 
minutes at 100 degrees C. and the temperature up of the internal temperature was carried out 
to 210 degrees C over 2 hours. At this time, the pressure up of the autoclave was carried out to 
22kg/cm2. A temperature up is carried out to 230 degrees C. and it was made to react after that 
for 2 hours, after continuing a reaction then for 1 hour, keeping temperature at 230 degrees C. 
extracting a steam gradually, and keeping a pressure at 22kg/cm2. Next, under 100 degrees C 
and reduced pressure, it dried for 12 hours and this which lowered *♦ to 10kg/cm2 over 30 
minutes, was made to react for further 1 hour, and obtained the prepolymer was ground to the 
magnitude of 2mm or less. The polyamide (9MT is called) was obtained by carrying out solid 
state polymerization of this under 230 degrees C and O.lmmHg for 10 hours. Spinning of the 
bicomponent fiber of discharge and the multilayer lamination mold of 1 1 division was carried out 
[ polyphenylene sulfide (Toray Industries: FO TRON E2481-50) ] for a polyamide and 
polyphenylene sulfide to the obtained polyamide at a weight rate of 1:1 using two sets of 
extruders from the compound nozzle of melting extrusion, and 0.2mm phix24 holes. 
Subsequently, water bath extension processing was performed by the extension temperature of 
95 degrees C, and 2.5 times as many draw magnification as this, and the tow of the assembled- 
die bicomponent fiber of single fiber denier abbreviation 3dr before division was obtained. The 
physical properties of fiber and chemical resistance which were obtained are shown in Table 1. 
Moreover, the mimetic diagram of the cross-section configuration of the obtained fiber is shown 
in drawing 1 . 
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[0024] As a raw material of example 2 polyamide, the polyamide (9T are called) was obtained like 
the example 1 except using a terephthalic acid (1 9.4 mols), 1 . 9-nonane diamine (20.0 mols). a 
benzoic acid (1.2 mols), sodium hypophosphite monohydrate (it being 0.1 % of the weight to a raw 
material), and 2.21. of distilled water. Using the obtained polyamide. spinning was carried out at 
340 degrees C like the example 1 , and the tow of an assembled-die bicomponent fiber was 
obtained. The physical properties of fiber and chemical resistance which were obtained are 
shown in Table 1 . 

[0025] As a raw material of example 3 polyamide, a 2159.8 g (13. zero mol) terephthalic acid, 
830.7g (5.0 mols) of isophthalic acid, 292.3g (2.0 mols) of adipic acids. The polyamide (66IT is 
called) was obtained like the example 1 except using 1. 2324.2 g (20. zero moO 6-hexanediamine, 
a 24.43 g (0.2 mols) benzoic acid, 6.5g of sodium hypophosphite monohydrates, and 61. of distilled 
water. The tow of an assembled-die bicomponent fiber was obtained like the example 1 using the 
obtained polyamide. The physical properties of fiber and chemical resistance which were 
obtained are shown in Table 1 . 

[0026] The assembled-die bicomponent fiber was obtained like the example 2 except having 
used the polyamide (9MT) used in the example 1 instead of the polyphenylene sulfide used in the 
example 4 example 2. The physical properties of fiber and chemical resistance which were 
obtained are shown in Table 1 . 

[0027] The assembled-die bicomponent fiber was obtained like the example 1 except having 
used the poly methyl pentene (Mitsui Chemicals: DX820) instead of the polyphenylene sulfide 
used in the example 5 example 1 . The physical properties of fiber and chemical resistance which 
were obtained are shown in Table 1. 

[0028] The assembled-die bicomponent fiber was obtained like the example 1 except having 
used the poly methyl pentene (Mitsui Chemicals: DX820) instead of the polyamide used in the 
example 6 example 1 . The physical properties of fiber and chemical resistance which were 
obtained are shown in Table 1. 

[0029] The assembled-die bicomponent fiber was made like the example 1 using the polyamide 
(Ube Industries: call UBE nylon 6 and PA6) of marketing which a diamine unit and a dicarboxylic 
acid unit become from the same aliphatic series (epsilon caprolactam) instead of the polyamide 
of example of comparison 1 example 1. When the chemical resistance of the obtained fiber was 
investigated, although excelled in alkali resistance, alkali resistance was low and inadequate 
(refer to Table 2). 
[0030] 
[Table 2] 
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[0031] The assembled-die bicomponent fiber was made like the example 1 using the polyamide 
(Ube Industries: call UBE Nylon 66 and PA66) of marketing which a diamine unit and a 
dicarboxylic acid unit become from aliphatic series diamine (hexamethylenediamine) and aliphatic 
series dicarboxylic acid (adipic acid) instead of the polyamide of example of comparison 2 
example 1. Although the obtained assembled-die bicomponent fiber was excellent in alkali 
resistance, alkali resistance was low and was inadequate (refer to Table 2). [ of the bicomponent 
fiber ] 

[0032] The assembled-die bicomponent fiber was manufactured completely like the example 1 
using the polyamide (Mitsubishi Gas Chemical: call MX nylon 6007 and MX) of marketing which a 
diamine unit and a dicarboxylic acid unit become from aromatic series diamine (meta-xylylene 
diamine) and aliphatic series dicarboxylic acid (adipic acid) instead of the polyamide of example 
of comparison 3 example 1 . Although the obtained assembled-die bicomponent fiber was 
excellent in alkali resistance, anti-oxidation degradation nature was low inadequate (refer to 
Table 2). 

[0033] polypropylene (grand polymer: — grand polypropylene SI 06 — LA and PP are called) was 
used instead of the polyamide of example of comparison 4 example 1, and the assembled-die 
bicomponent fiber was manufactured completely like the example 1 . Although the obtained 
assembled-die bicomponent fiber was excellent in chemical resistance, its thermal resistance 
was low inadequate (refer to Table 2). 

[0034] Polyethylene (Japan Polychem: call the nova techs LD, LC500. and PE) was used instead 
of the polyamide of example of comparison 5 example 1 , and the assembled-die bicomponent 
fiber was manufactured completely like the example 1 . Thermal resistance was also low and the 
obtained assembled-die bicomponent fiber had inadequate toluene-proof nature low again (refer 
to Table 2). 

[0035] The assembled-die bicomponent fiber was manufactured completely like the example 1 
except having used the commercial polyamide (Ube Industries: calling UBE nylon 6 and PA6) 
instead of the polyphenylene sulfide of example of comparison 6 example 1. Although the 
obtained assembled-die bicomponent fiber was excellent in alkali resistance, acid resistance was 
low and was inadequate (refer to Table 2). 

[0036] The assembled-die bicomponent fiber was manufactured completely like the example 1 
except having used the commercial polyamide (Ube Industries: calling UBE nylon 6 and PA6) 
instead of polyamide 9MT of example of comparison 7 example 5. Although the obtained 
assembled-die bicomponent fiber was excellent in alkali resistance, acid resistance was low and 
was inadequate (refer to Table 2). 

[0037] The 20 number abbreviation of crimps / 25mm crimp was given to the tow obtained in the 
seven to example 9 examples 1. 6, and 7, and it cut into 51mm, and was made the shape of 
cotton. This cotton was made into the shape of Webb using the roller card, and stream 
interlacement was carried out and it considered as the sheet-like object of superintendent 
officer about 70 g/m2. The physical properties of this sheet-like object were investigated and it 
was shown in Table 3. 
[0038] 
[Table 3] 
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[0039] Spinning of the polyamide (9MT) used in the example of comparison 8 example 1 was 
carried out at 310 degrees C using the nozzle of 0.2mmx24 hole. Subsequently, water bath 
extension processing was performed by the extension temperature of 95 degrees C, and 2.5 
times as many draw magnification as this, and the tow of single fiber denier abbreviation 3dr was 
obtained. The 20 number abbreviation of crimps / 25mm crimp was given to the obtained tow. 
and it cut into 51 mm, and was made the shape of cotton. This cotton was made into the shape 
of Webb using the roller card, and stream interlacement was carried out and it considered as the 
sheet-like object of superintendent officer about 70 g/m2. The physical properties of this sheet- 
like object were investigated and it was shown in Table 3. 

[0040] The sheet-like object was obtained like the example 8 of a comparison except having 
used the polyphenylene sulfide used in the example 1 instead of the polyamide used in the 
example 8 of example of comparison 9 comparison (refer to Table 3). 

[0041] The sheet-like object was obtained like the example 8 of a comparison except having 
used the poly methyl pentene used in the example 5 instead of the polyamide used in the 
example 8 of example of comparison 10 comparison (refer to Table 3). Although the sheet of the 
examples 8-1 0 of a comparison is considered because the path of a single fiber is thick, since its 
tangle by interlacement is inadequate as compared with the sheet of examples 7-9. sufficient 

strength is not acquired. r ui. • 

[0042] The cotton obtained in the example 1 0 example 7 was made into the shape of Webb using 
the roller card, it interlaced by needle punch, and the sheet-like object of superintendent officer 
about 500 g/m2 was obtained. The physical properties of this sheet-like object were Investigated 



and it was shown in Table 4. 
:0043] 

iTable 4] 
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[0044] The tow of single fiber denier 3dr before the division obtained in the example 1 1 example 
7 was cut into 5mm, and the cut fiber was obtained. It was made the sheet-like object with the 
wet method using this cut fiber, stream inteHacement performed division processing and 
interiaced processing further, and the sheet-like object of superintendent officer about 70 g/m2 
was obtained. The physical properties of the obtained sheet were shown in Table 4. 
[0045] The sheet-like object was completely similarly obtained except the cross section having 
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used the compound nozzl^^the Orange mold instead of the com(|^^ nozzle of the lamination 
mold used in the example^Rxample 1 1 . The mimetic diagram of tflWross-section 
configuration of the obtained fiber is shown in drawing 2 . The physical properties of the obtained 
sheet-like object were shown in Table 4. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The mimetic diagram of the fiber cross section of an assembled-die bicomponent 
fiber which manufactured in the example 1 

rPrawing 2] The mimetic diagram of the fiber cross section of an assembled-die bicomponent 
fiber which manufactured in the example 12 
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DRAWINGS 



[Drawing 1] 
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